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(57) Abstract: A block copolymer comprising two or more, mutually compatible polymer blocks (A) obtained through anionic 
polymerization and at least one (meth)acrylic ester polymer block (B) incompatible with the polymer blocks (A), wherein the ratio 
[Mn(Amax)/Mn(Amin] of the number-average molecular weight of the polymer block (Amax) [Mn(Amax)] which is the highest 
in number-average molecular weight among the polymer blocks (A) to that of the polymer block (Amin) [Mn(Amin)] which is the 
lowest in number- average molecular weight is 2 or higher, and the block copolymer has at least one segment consisting of [polymer 
block (Amax)]/[poIy mer block (B)/[polymer block (Amin)] and has a total polymer block (A) content of 20 to 45 wt.% based on the 
block copolymer. 
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m^K, G P Cfr J: «a6*:A„,a**^ U s--©^TO^?»^Mn 

ft^o yM.axW^l^T'n y ? Ami.OSfJtib^X-C**?^ $ 

Cjcl cia fjsfca&fc h y y ^fi^tt©*;^*** f ©h#> 
ft^p y ^ A„i,0^?iMn(A.r,)li % : Mn(A,i.)=Mn(A.. 
x)x X/ f ^b*J65Ci^-C^5 0 
10 $ £iC. y y t&M&WtpK^ TIB 

©-)« CD; 

(-) Ama x— B — Ami n (-) (I) 

fi^^n -y^A.ax^b^ A Bl .l4SWn^A0H"C*feft 
15 ^^JtO/hS^S^^n y^A...**UBIil^#^n y * B 
r-J li^i^yn y ^I^t5{bm*^b> (-)tt 

<t^tce*-r^o ] 

20 £ 0 

±12©— J^S; (I) Mt±, A..,*BO£fl!i: N Ami. 

*B©*"#J|:|3«LT^S^ B.Z*H-« Amaxi A„,,n©££©&Blii 

&te#Kl£5££*lTJ\ A».*#B©;frflJ{;:M&U A mi „^B©^#JfcM 
£Ufc&©& — flgsS (I) t'i$ti§yn y **S£«5K:£i#3*v.5o 
25 I^o^BOt<^ IM^o^A-.xifWn^ 
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*%lW®7u -y ?*S£ft(;U >y *&fi&#CD£K«f;:tt bt\ 
0 M£#:/n y ? A£#:©i^WW2 0~4 5Ii%®iirtt'*§Ci 

{CttS^k, 1M7'd -y ? A©^^i3:2 5~4 0 K*%©«Gffll*l 
ii^T'p <y ? A min <toP^irfi^r^ya >y ^ B^^^LTt/^. ± 

15 tE©-/t£5£ CI) ^$^57-0 -y ^^U^^^K'Pfl < £t> lO 

WLTi^3ll<9te, fi£#7n yMil^T'P >y ? B £©@e?iJfc£ 
0'#fi^-#:-7'n >y ?©2&{2#{cWI3*itt^o #PPJ3©:/p >y 

£rbfc h U 7p <y 2oOl^yp -^Ai2ool^ 

20 y 0 y ? B^^b/CT- h^yp -y ?&n&fc, fi£r&^P 7^Ail 
^^p >y ? B^ff-C5ffl^±^^U^^P >y ^l^fti'O^f 

*P^£D7'P «y K&tf 3 #M&&:/p «y ^©^ft* 

Hi*. ISM. ^#d£SU x^-I/it'o^ftit^otU^o ■ 
25 -€•©•? ^b^o/p^M^ Mlttx^XhV" 



-24- 



WO 02/26847 PCT/JPOl/08050 
©-$5$ (II) ; 

A max B Ami n Cl-O 

^W^fS©'^^©) f^yo * ? Ami.&^UBfifi^f*:/ 

p * * b u r- o >y * ^ii^-r $^ts^r*a%-r «] 

10 ttfc. ±13©-Hft5$ (II) T'te. ffilU^ A m ax^B©2£iliJ(C. A«i» 

^BO^frfflflfcRttl/T^*;^ B JC>tf-f & A».,i A min ©^^©tiz:g&§ 

^^^^PS^^tl^s A m .x^B©^#JiC^^U> Am.n*<B©£ffl!llC*g 

■&LTl>3 h U 7*P y ^*fi^#:fc. — «!5S;(II) , X?£3ft£ h x ) ^P * 
15 ±fE©— tta«ai) , C**tl« h U >^p * ***&&©? ^-CkA... 

loB^A..xfej;a ! A. lll i^Utt^T^ 'J/Uxxf/P 

Sfc. ±IB©-^^ (II) "C^$n^ h'J^n>y^*lM©9^ 
ffilLfC*B^©A I ,.x*>cka f Am 1 .©9 A».x*^ * ? U /HiXf 

A.i.*<T'* U /VfiXf/H^yo * (K fl?BM...fc 

25 <fctf A„.i»<fctB,^l/ft^T? 'JM*Xf^l^#^o y 
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m^m, mx.M> tijfBOfc#&¥7-2 5 8 5 9-t&fg. #r^¥i 1 

- 3 3 5 4 3 2^$R^^ir|B«$n^^-S^^{clpl;T^T9 C <k*<t? 

^f-ypyf-^A, s ec-^f/l/iJf^A, tert-^/MJfA, 
1. 1 x^;W\*wwj g=-# A, ^7z-Wf/i/'JfH, 1, 

1 -97 jl-JV- 3 f-JV^>^jUV f-U A^ 7 U3~—J\/ y A„ 
F'j7x-/Mf/HJf^A, a-'Jf")AxW;^U-h^ * 

'J ;l/ u f- •> A, itujfl-^ ^/^^ U /U U *C A > Or V 37? Vx.—fr 
U "f-p A, I'J^^xx/HJf^A, * U rfV V -7° 'J^7A, 

=f-A/ii 'J7A S h u 7 x-/i^ f-jujj y * Atzzo lffioftm* U 
f Ajb^^j ; -7 7xX/M h U <7 A N h y 7xx/^ f- ;]/:>- h y 



WO 02/26847 PCT/JPOl/08050 

fc. #38HJ§-rS:£R§&8!l£ l/tffl^5ti7^ U±S&]PMb£«5©JI 

So 

f!7/^ U&«*b&4&:fc<fca^$fcfcM*«y^ »;±JH&JPMb£«l 

©&fH 0 0*;W::*f LTO. 0 0 2-2 0 *A>©»|£Tffi^<& £ t& 
15 «?£L<. 0. 0 0 5~ 5 *Jl<<Z>m'&X'm^ZZtib* U>. 

*i7/^ y&»4b£^:fc«ktf/£fcfcm87;l'# V±M&m4t&Vo 

20 . &tf3S£$ft;«©&S£Pl.iIiU *bT*ofi£fifcg5fc«&*i!fc©S: 
p y ^©^^Btic^S-r^d £ft < t6E^©JS^»cfiJffl-c^*<k9 
Kft*). n ? ?©&¥^#?*&m^©fc©K:*iJfti1- t 

*«SSi*«o b^k. IiJ&%©£$ (MA) £ffijhb Bttt 
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f -Mfc£^ ; VZT^jl/ (2. 6 - 5>- t -7^JU- 4 * 

10 -Mb£-#i ; p< ?-;l/tfX (2, 6-i>- t-^/l/^iy + JO — 
if;Ph*X (2, 6-^-t-^7*;*'» 7^ — OA, 

^v^f-^tfx (2, 6-^-t-W7x;tv') t;p^-^a n 
^+->;n:'x (2, 6-^-t-yf;i/7x;+i/) 7;K^7A S p< 
f;l/h"X (2, 6-7-t-7f;l/-4-^Wx; + -» TJli- 
15 OA, x^h'X (2, 6-^-t-y^-4-^f^7x7+i/) 
7;Kx-)A, -fV7'f;l/h'X (2, 6 --J- t --ff-A/- 4-S ^JU 

4-^f;l'7x;+i/) 7;KX7A, -fV^^JU [2, 2' ->fU 
y tfx (6 - t -7f;i/7x;*<» ] 7;^-9A, -Y v7f^ C2, 
20 2' -yfb^h'X (6-t-7f;l/-4-^Wx;+i/) ) 7/1/ 

h y h y 7x-m:5 ; } J * 

25 <tj^T*#So 
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*> 3^? i?xh^i/x^>, ff«7tb'P77>> 12-^-5r>>- 
AtziZ<Ox--7-M } c&m ; h'Jxf/i/7i>, N, N, N* , N' -y- 
F7^fJl/xf L/>^7;^ N, N, N' , N" , N" -^y^f- 

So 

rf57 i x;l/t,X*xH;A^iJ Ktt if ©M 4 M ; 'Jf7A>fV 
'J f 7 A y f + -> x h + -> x F + •> h7<£ i' O 7 ;V n + 5/ K»« if 

/Hcjtiti o~iooo o^^©ai^-effl^sci tsw* b^ 0 
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( i ) mMTfrii u^n^«ffej:cf/*fcttw«ryu* v ±m&mt 

(ii) 7o^±iMoi^c> ^n^*l^*is!tt5fflS 

*^«#(*^o v ? A^Ctt^^M CMn(A m ax)] <h«^i5c¥^J 
10 ^?lffl/J\$^lM^a ^ A.„OtWf i [Mn(A„.n)] © 
Jt [Mn(A«„)/Mn(A.i,)] ^2Ja±t*§i^P y ^« 

mm (w ma o tM^yn-y^Ami^B^-r-s^toic^ffl-rs^si*: 

©K* (W»,n) ©ik (Wn,.x/W„.») *2JBi±jcaass-rsi*n ; 

15 (iii) m&wv'u y ? A%mj&t$&ztc&®m&w®&n&mm&, 

i:^LT2 0-4 5fi%OWir«btl^^a ; 

±IBU^^IC«J;oT±iB©— tt3£(II)-C*3 tlZ MJ^oy 

25 p * ^^s^^jt-rs^-e^-p-c ; 

(ii)yp y ^S£rf*©$gitBf fC^ fi^^P ^A...*Mt5fc 
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tz&iz&m-fzm&ftonm (w„,„) ©Jt(w».,/w»,.) *2ki±k 
(Dmmftommm m&m&) k*jut2 o~4 5nm%<Dmm\HKm 

#iP£©7*P y *#fi£-#©S!J6K:£!§fcoT«\ 2 0^01^7 

(2o2(±cd«^^^p y ^ a) &j&j&'r&z£<D"c%zmmw<Dm& 
u /nxxf/niiftii> states? utt^i^^a y y- a 

15 fls^n y ? B^^Jsfe-TS C <fc©^#SJMH*©*&*&*>-£©#fr&a& 
*^BJ©^'D y 2 fi^^P y * A 5 36© 

nm^m^WitM £ /= te£fTtB*Mi*#) <fc KJfc 3 -ti: -5 £ £ «k -p T# 
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r% t^n'^B (Sfcttt^n* *A) Mt5fcJ60# 

p y ? B o y ? A) 

^ov^©^»tt^) kjkdt. itaffiufc*£»ft&i» OS-re <t 

Stco^TckOM^^t-M-rSc 

m&fo7v ^A..,OMmi^o y 9 B ©J&Jifclg*? J:tffi 
p y ^ A m ax-M-^r^^D ? B -i^^a <y £ A rainc i; *) ft 3 h U "f 

HS-COIUJ^T-^S Cita^tsiM^n y ^ Amm-fi^^n y 

')±m&m4t&m&btezmi!imi&M<Dft?ETxT-*>n&*ft-?x 

25 ft^n y * A ml „£ggi£U B58B-C#e.n^5f5SiStCT^^->as^*W"r 
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•fa y ^B-m^Wfu ^A™.,J;^j:a^^n y ?&m&W£^t% 
i:7-tvM^tt§SM^n y t?B-n&Wzfv y * A„,.J; *> 

VyfiB-fiyfV y?B -t^7o y * A.i ■ 

«t o a s y p >y * *fi&# *a t- * o c n {c «fc o ^ e. n m ib y n y 

9 B -fi£rf*:/P y ^ AmmJ; y ^3 h U -/p y ^^t^ft^ifen-So 

£ B -l^yP y ^ Amax. n£tW7U y ? Ami n-fi^^T'P * ? B 

¥^?iilM$7*n y ^ A». .©»¥^#?*©*B»«tett#i-*'* 
25 *&W(D7v y ^*fi^#:*i!!it-r«3tJ6©T-^>fi^*fe©ffl« 
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Mystic u ifv^'f4£Ka6&:: <t^£$?;£ b< 

5 ifcbt^o 

10 n-^s-^^y^ ->^n^\^-b->> p« u^-^yts: 

Km~&i£ir%m&fa(Dmnm.(D i~i o of&©$Effli*i©*i:-r3- £ 
stasia. n&z&zm&teomM, igg$*i5'jt*>^ 

;i/ixxf;i/^Mt5iMi, - 1 0 0°C~3 0°C©$Bfflft 

t ? V U — - 8 0°C~5 0°C© 
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yf^P'J Rfc£%; ->7^^a'J K«£© 3 tifi©£ fct***ifiU:©flfi 

20 <\*t-qrWHr-A/ f JT9 y btt£©2ft£tt©T^ 'J;HiXf;l/ 
I/— h^i*© 2'i'tgtt©^ 'J/H?xxf;l/ ; h y ^n-;^p/< 

y y yr? y h^©3ttitt^^(i^ti^±©ttitt©T^ u/mk 

25 *»^'J>^Jtb^ 3ffi^±©#ttgftfi^±^J*^ii2W^ 
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5 

* * k ig# $ w s ^ e, . mmmm Lxmi&mm & ® 

raifijiFS/j^^a^-rsct^T?**^ — aawKfcu 100-3 

mu its otps~i 0 otisoiirtois^sfflsnso m 
mmj&mcDmftMkisx^ mEEffi&Mm, m&mm, nmvj&wm, 

f-7'4-i , }iiiiTtf7 ^ ;i/A^^*«!ii"r soffit vx\*\ m*. 
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15 (i) l^#*siiJ«y d y : 

GPC (y;l/./N'-5i-j/ 3 >.^p7h^57^-) (SV-j* 
5*;£*±®! THLC-8020J ;M:f>7tFD77» U 
TK^JSiff^ (RI) i^So'^TiiJ^UT. ¥#«#U Xf 

20 (2) t^*Jj:^o^*i^W?i^: 

±f2(l)OJ;-5^LT. G P Cfflfcca^vcft^^mi (Mn) 
te^MM^^* (Mw) «r*J6> (Mw/Mn) 

(3) :/n v ^MMi:fci^§iM7'P y :■ 
25 1 H-NMR-ecD^#fM*«-S-cJ^T»tb U^o 

(4) 7*P y ^MMCfci^M^/P y ^©tf^X&^SK: 
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(5) M&RJ&telsVzyu y : 

(6) yn 7 ^tM0iSitt (flEtl) : 

j is k- 7 2 i OKffifeztittmzmtx^ ypy^i^ 

OMFR (^/H7P-l/-h;Melt Flow Rate)^ 
Mm 2 0 0°C, #12 1. 1 8N0gkftTxMMLti o 

10 . C7) TO: 

^ci7^I^Mffll^ MMS2 0 0°C> JBE;fcl. OMPa® 
^^•ete^^^^f^Ts ia©S^^2 5 OmmT\ ff£#lmm 

ft £^3 Omm-C^'SiE^OM^Kr (J¥£ : 1mm) &-#J0tBU d 
15 MlOtttoiCd^l. 0cm)»t> JIS K-6 2 

( 8 ) * y J? : 

?v v ^M^^ffl^t, mmm.m2 o o°c\ be* 1. omp a® 

20 ^Wxmmmm^n-oX, iaoS§^2 5 0mrat% H^^lmm 

¥&*<1 Omm^§Ra®«^!)ttiU £©&iftfr#ffl^"T\ 
JIS Z- 0 2 3 7{C|a^$tl/c^}S{C^oi:yn-y^ y ^K^^ 

25 TO-TSc: tb<X%Z>o 

(9) 5l5St)®Wf^$*?«J;y t §ISSt)©Wf#K : 
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yo -y ?&m&w%m^x^ mm-um2 o o°c\ mtii. omp a© 

T'&SIE^©^- h^fPMU^o h©^#®©Mc^£. £t 

5 

tyfy&LtZo coyy^jm^^m^X^ J IS K-6 2 5 1K& 
5£ $ ti & ic m D T 31 % 0 $ *? J: tf? I §S «3 $»r #J®£ ^ ft-? n 

(10) A^WSSttogS (?l5S«9#tt^^S^<M) : 

10 ( i ) mx® 7 uy? $kw.&wm 3 0g^ -^mu mxmxm^ = 

1 5 Ommx 1 5 Ommx 1 mmOM^ +.tf-r ©* i^KM^ 

0 0XJT?2^faSD»U^^ 1. 0M 

P a0j£#^#Tfc2 0 0°C-C3:MMU ^o^-e^©ffi^/^^li 
£#Lft^£> 2 0°C^-e?^*PUfc o dCDck^^br. ia®I$^150 

Cii) MB (i) t'ffib/:->-h©SMM»^ ittEEHSfifc 

J IS K- 6 2 5 1 {~St^&ftfc;r&K:t£oT3l^#f« (El) 
20 (MP a) &i»J£Lfc 0 

(iii) iffjfB ( i ) -ef^S!! Ufc h ©Mftao»^ $*f£$& 

S^|Sli:-r*^>^3-^S!K»M-*iO*3ltib^ J IS K-6 2 5 
1 Kia3e$*ifc^rjftir|Sfe-,T§l3Bf3 5¥tts(s(ET) (MP a3*«3fe-Ufeo 

25 (iv) ±ib (ii) -eiij^$n/c^M!i»^[Si©§i§i«9^tt^ ceo© 

ffii:. ±IB(iii) -C«3t$ tlA:»lttaEtt35rlDi»C*# bTiS^©*|Sl©?l5i 
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tow&m (E T ) ©ffi^ifc^fcitic, mjjomtfi&M bti^ut\ 
0 (id t&m&womm^m ■. 

7a-fX^CFT-5 0 0^ (S*M«> bT5 U -MJKf&tt 
^5>^ + -»r®«H cm 2 . ^(;X/l/) ^=ISlram 
xfi$ 1 0 mm, sSl&^fil 0 k g/ c m 2 ®^ftT% 1 8 0°C-e$ij/£U 

10 (12) ttlt^-yogtfrfc : 

J I S Z-0 2 3 7JCipbTl 8 0° SiJ«IKKlc«k M UA: 0 "T 
ttfr^ Mbfcf^x-y*M^i|>i2 5mmx|$ 1 0 OmmQUmfr 
&#J«)M. **l*#»J if U>SO)f$l!ilmra0->- hfccfcO'Xf 
VUX (SUS 3 0 4) ^O^n^tUrft^tttf, 2 5°C{:::fcl,>T 3 0 

(13) Jte#T- -yco&wtj : 

j 1 s z-o 2 3 7^^i;tml^ q rfmbtzwmr- 

-^^f>UX (SUS 3 0 4) Si:2 5mmx2 5mnitgfU 
«H»J 1 » 
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(1) IliilfcrtW2 0 0ml(D = P777nrti;, h frx. 
>92ml, IKO. 7mol/'Jyh^v^f/l/fc*X (2, 6- 
v 5 - t e.r t -zff-JV- 4-*=? fry i^i/) — f A© h;l/x 
>M4. 5m 1 &&T*W&mjmh bT©l, h + «>i^> 

5 2. 4g (2 7mmo 1) £iin;U Kfc**-CiK#LfctJU 
fi^M^jWi bT s e c-^!lf9A©*« (Ml. 3mo 1 / 
'Jy h;l/©i/^o^+f^») 0. 15ml (0.. 2 0mmol)£ 

(2) 0°CT\ #l#a©M(*&bT**4MJ^»**MJKTrM 
10 MAJ *3. 75g (37. 5mmo 1) JD^ 

wbti^$^o *©&. m&m&Qmmv-B (2mi) 

7°;l^ UT^Kot, 'H-NMR^M^bfciCl^jfeEJ&OMMA 
ttW**LfrBa6&*L-*\ MMA©$£>fb^i3:9 9%Bt±-C&ZZ.±iflW 
WLtz 0 m^titz^-yy-fr^M ?S-J12 0m 1 4*Kl&t,>T% Iff 

15 mistzn&ft (#vj#? 'j^iyf*) (jetT t'pmmaj 

^IXD Hi U MEEftSSbfcgU fh7h Fo77> (KIT TTHFJ <fc 
Kig^U ^ • /<- = i-f is a > • ;n?l>^7^ - (JgJT 

tgpcj tuo) K^vrnfeistitzz^ mm&fcom^ftT-mi* 

19, 10 0-e*D^fIM (Mw/Mn) 111. 0 5T£>SC£ 
20 WEbfto 

(3) ±13 (2) ©MMAOi^ •®m%-3 0°C£T*mtlb, d 
tiic. I2fS(DMI$i bTT £ "JMn-^MHT Tn-B AJ 

15: 0g (117mmol) ^3 0^tn»bfco 
feto*£T^ -3 OtJ-CS&lcl OMMKltt^^T^-li- 
25 f Zo -fc©» N *?»*© — SB (2ml) LT^tlX 

<0 > 1 H - NMRTS'J^ bfc £ C SofeKJB© n - B A itmBM b#MK» 
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titzM&.fr&m^ ft=?Ml*l 0 6, 3 0 0T*&frK ^?M*(Mw/ 

Mn) o 3X"&zz.tmmvtzo mKnt>titzm&w%NMR 

19. 9K*%&<£^8 0. loOPMMAyo-v^ 
iloo^'j n-BA (BIT r P n B A J <t^9) 7*n^ ^/b^ttSi^ 
^P-^ftlM* ( P MM A — Pn'BA) £ C i^fP^ b/c 0 

(4) ±IB (3) ©n-BAOfM> C©^};:, -3 0°C^3 
10 SSO#ift:<!:btMMA^l. 25g (1 2. 5mmo 1 ) «bT7§ 

?S^m#U/Co otJ-el^m^u. 0°C 

«fc «$:© — §15(2 m 1 ) 'H-NMR«bfciC5s 
^{SOMMAIil 0%-C*t)x MMA©ii£<fh^te9 0%"C*SCl<i:^ 

15 mm is fro 

(5) M^i^ -)V* 10ml Ijd^s SfflT?ll^Bgat^T^R 
20 ^©fSH. t^M19. 2 gmtz (JR* : 9 7%) 0 

(6) (i) ±ib (5) T-mmmzmztitzn&w*, ±m±mm® 

MTGPCTMlfciC5^ if^©iit¥M?i«112, 0 
0 07**3, (Mw/Mn) 14 1. 0 2 3 CI £ &WW b 

fco »$tlfe*^#*i«a*(*^ -f - (HPLC) 

25 T##f bfc*SIH> PMMAfc^^PMMA-PnBAOJStl^fe^tl 
if. ±15— ^©M^rKJSlc&ttSyp * rJ'Sft^siiSlS 1 OO^tJbSC 
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MMA#{4fci;i>*n - B A^M^ti^2 4. 3K*%*JJ:tf 7 5. 7 

(ii) C*i£©##f*gH<»: N ±BE(3)-Cl#£*lfcPMMA-PnBA 

5 (DMft&mKm-i^T^ &m#nzmt>titin&mi., PnBA^w 

(PMMA-P n B A-PMMA) X&K), — ^©^g|5{Cfc^^ 
P MMA^n y ^ ^©P n B A'/p y ? 9— ^©WiCfc 

if %>P MMA^n ^ ^ ©KMSriJ-a i3> ^n^'til8.8Kfi%> 7 5.7 

(iii) ±IB©£ <t^£> WWKffbtitf: h i; ya y 
Ult5»PMMA7D y ^(CO^T. ffi(^l&¥£l#^P*©PMMA 
^n^Ot?Wl[Mn('A B i.)] (id 9, 10 0x5. 5)/ 
1 8. 8 = 5, 6 0 0t"fe!), iH^TO?lOPMMAyo^0 

15 ifcsp*^?* [Mn(A m ,x)] (19, 10 0) ifil^Wt® 
PMMA^n y ? ©^C^^S [Mn(A.„)3 £©£k [Mn(A™.0 
/Mn(A mi „)] 19, 100/5, 6.00 = 3. 

(7) ±IH(5)^i¥b*ifcS^(h U-7*ny 

^XD S CX'ttffiLtzmm, 2oOPMMA^o 7^0#7XMg 
20 (il^tlfe 1 1 2VX& v. PnBAyn7^0#7»Mli-4 
8°CX&Z>C tmmbi-z 0 zoimmfrib, 2oOPMMA^D^Ii 
S^iC^^tt-Cfe 1oI2o0PMMA7*p y ? i^f H l0PnBA 

(8) ±12 (5) -Ci4<=>n/cM^(hyyp.y ^itM^) 
S*J«fc^^WS^Ttt*±IB b^c^iS^^^-CS'J^ LtztC Z, TIB© 
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(9) (i) ±fe(5)TH£*lfc h «jyp»; 

«T#PlUTt#fc¥£^©lg h <j >y ? *«£#:©&] 3 0g^ 
■^•f*^«x^xi^$ = 1 5 Ommx 1 5 Ommx lmmOM+ttr^ 

W&K&^X, 1. OMP a©BE^7^#Tic2 0 0°C-e3^F H 1*n^U. 
10 (ii) _h!B (i) XftMbtci/- - 5 0°C^T{-?^PbT^iT 

15 (iii) _h!5(ii) XW IQ tti LtzUmK 1 tU^fr 2 (D^tlZ'ti* V > 

buz fv >*miR#iK%k&Ltz 0 m^m^oumn^mm^T 

EM (B3i»!f^9f®i TH- 7 1 0 0 FAJ ; ftji* 

Hffi : 7 5 k V ; fcMgji&S 0 : N o 4 ) X'^nVkB bfz t Z. 5> ttlfcJt 1 O 

#UT¥frttWI»®) ©TEM^Kte^lE]fr:^<t:fc^T?&*K 
litlfcJt 2©-BJ«f® C#**»^rInI©*lllc*#UTMtt<i:W»fB5) ©T EM 

(iv) ±IBK»it0Wf®©TEM^J|r*S^lEI*J«fciy t »2-El^e» 
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5 

^*M^©j!SfflaE»^riSi<i:ia^i©^i&i©5l§S0 3*tt^) iWIlt 
CJfc&fll 1 > 

(1) mmmiKte^x, mim^izmmLtzmmw cmma) ©a 

£2. 5 0 g(2 5. Ommol ){C^H"r -5 ^{^©S^lOT^ 1 . 5 
10 ^felK^HU f3#llMbfcTO (MMA) ©fi£2. 50g 
(2 5. Ommo 1) «MlJ-& <h*ir^-©fi^^^^- 3 0 °C-C 1 H# 
Rflx ^^T?0°CT-4BtP H 1<i:^9^^iC^MU. -£tiJ£WteH»J 1 ill] 
*»©^fP^T-?T. Sll#B©MMA©fi^Til=e>n^PMMA^P y 

? ©awa^*** 1 2, 8 o ox% «i^a<j^f#^n^M^r^^#:©^ 

15 ¥W1*U 1 4, 0 0 0t% ^IM(Mw/Mn)^l. 0 2 "C 

(2) ±!E (1) T^^nfcfi^{CoOTHPLC^|fffCJ:f9^j& 
MMA^fefeJ:0'n-B Aijife^ft^ti 2 5 . 7 H*%*J «fc 7 4. 3 
Art^^rl/fcsS; : PMMA-PnBA-PMMA-Cg$n« h 'J^Ov 

(3) 3&K\ _klB© h U Vxi y ^M^-fti-fc^T. -J0PMM 
A«7'd y $ „ P n B A t£P^:/p >y * *? J; Of % 9 -#© P MM A*^ 

25 ro^Olil|^l4tWni3. 01t%> 7 4. 311%*?^^ 
12. 7KS%^&£c:£#¥iJHJUfc 0 *© c <fcfr& x fc^MfcfS&jft, 
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fit^W7iOPMMAyn y^0|ffWi[Mn(A™ 1 „)] 12 

(12.8.00x12. 7)/i3.o = i2, 5 o o "c* *) . m^m^m 

^10PMMA-/d ^Ol^WiCMnCA^Old 2,8 0 0) 

5 

ft^i¥Wl©PMMA^n^O|[W?i[Mn(A B ,„)] 
©it [Mn (A™.,) /Mn(A m ,„)] 1*1 2. 8 0 0/1 2, 500 = 
1. 0 2~?&-?tz o 

(4) ±m-?nt>tlfc b 'I^P'/^^i^lCo^TDSC-C 
^trbfcil, 2ooPMMA^n-y^0^7XiiffiKii, l^-Ttik 

10 1 1 3°CT:-£, *K P n BAO^n y (Dif"? Xfe^MJftJi— 4 6 °CT?2b 
& Ufc 0 dCD#£ll^£> 2o©PMMAyn^liS^i:ffi 

tK floI2ooPMMAyo > y ^ ctcfflcDP n BA^n v $ 

(5) _kf5Tl#£tifc h U > y ^*M^^{'oinT. -£© 

(6) (i) ±fB (5) HJ :/n y ^:£S&&£^ 
^T. MtMMKD (9) {C^^^®i^:< l!I^(CUT^i£li^^^^o 

20 T\ laog^^l 5 Omm-eS. *K m&frl mmX*& ZjEX&V is - 

(ii) ±IB (i) -Cf^L^^-h^, -5 0°C^Tf'^SPL/T^ifr 
25 tf- (ISIfcJtl) MlE^fC^L/TiliS^S^-KSIrBcb-r-Si^l^H- (i^ 
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(iii) _hl2 (ii)^WQmhtzUm)nl&£&&>MP ! r2(DJ£tiJetl% 

TEM(liH?ie) (BALMmm TH-7 1 0 OFAJ ; fln 
iSftBE : 7 5 k V ; StM 0 : No 4) ^g^b^iC^, KMJt 

(iv) ±ief3«&# i & j: 2 ffl wm m<D t e m^*t-^ m 3 

ElS:<^^41EI*M=»B^^^ni;J; 9 (C^ C cDJti$$| 1 "Cfi h U zf n y 

^ftl^l:ffl^tWlLt||fc«tlt P MM A 7*u <y ^ 

(Hi 3), -y ^^fi^f*©^s ! fe^|i^igi^tii®it/j:^|S]i'ePM 
t ¥ff *£>*rft T© § I §g J? WW E l <t »ffli«E»:£r|S] izw.ftte?jfo -e 

immm 2 » 

(1) H»J1 Kfc^T. Hl#a©^a^(MMA)(D*^5. 14 
gr (5 1. 4mmol) C^It^i^i:, ^ofi^-B^I^- 3 Bf f^f::^ 
H2#gcD#fi:{*(n-B A)cd»^1 4. 0 g (1.0 9 mm o 1 ) 
KSSMU S&i:»3SgO#i#(MMA)0i*O. 86g (8. 6 

mmo i) ctiu *njBt^«^jfeMi tmrnomt^vt -,x , mi 
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mUommW (MM A) (DMS-en ZfttzP MM A zfv y 9toWV>m& 
112, 0 0 0-C> ft^ScftlH (Mw/Mn) 0 2t^§iAft 

(2) ±fB (1) Tt#e>tlfcS^-^{Cot%THP L C^Uf(-J: f??(<iJ6 
/c^n-y^m tefSl 0 0 /Co f^tlfcfiiirftte. 
MMA»J;^n-B AJp.fe£-eti^tl 2 9. 3K*%&cfctf 7 0. 7 
K»%0iU^rT*U. PnBA$Wn» ; ^U *®Mffii:PMM 
A^#§-£ UtfriS : PMMA - P n B A - P MMAti§ *l<5 h D y 

(3) ±i5-eie,tifc h y 7 ^cfc^t^ — # 

©s»© p MM A 7* a y i> „ tJifyjcD P n B A :/o y ^ J; t>*& ? — 

mcdpmma^p y ^©K»#j^(i^n^ti2 5. imm%, 7 0.7 
K»%*cfca*4. 2it%-c*^u tmmbtzo Ltzfr-ox, mvv 

y ^*I^CI)(j-§2o©PMMA«7 , p y *Kot>T\ ffi^ 
M»?iOPMMA^p r ^©|irTO?l [Mn(A.u)] tt\ 
(27,800X4.2) /2 5.1 = 4,70 0T^^ ffi^SWa^ 
IOPMMA/d ^OtTO?i[Mn(A n .,)] iiSl^sp^? 
»©PMMA7'n y ?©2W^#?*[Mn(A m ,„)]©Jt [Mn(A,.0 
/Mn(A B ,n) ] Ii2 7, 8 0 0/4, 7 0 0 = 5. 9 1-e*,fc 0 

(4) £tz^ ±m-Z:nt>tltz b U fu y ^MftCo^TD S C "C 

fttKbtzmm^ 2o©PMMAyny ? ox? xfei&mmiu ^-rti*> 

1 1 5°Ct?£>*K P n B A/p ^©^^XiMSii- 4 8°CT'*-5 
Ct&WWlstZo 2o0PMMA^a y # ttSlvfCffi* 

ttT*& ?K flo^2oOPMMAyp y ^ ittjjgjop n B A "7* □ y ^te 
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(5) ±KT$f£ftfc h U zfu y ^l^Co^t, 

5 {JfcRffl 2 » ' 

(i) mmm 1 k*>^t\ sii#bcd#*(*(mma)©**3. og 

(3 Ommo 1 )MU H 2 #g cD#»^(n - B A)©*£ 14. 0 
g(l 0 9mmo 1 )i:^SU *3-iSO^t#(MMA)Oi*3. 0 
g (3 Ommo 1) (C^Jg-T * t&KWiW. 3 #g ®#i#(MM A)©fi 

Ol^&tlfcPMMA^o »^II[W?1*<1 4, 4 0 0T\ 
6nfcl^#^#®«¥^?i*< 1 0 9, 0 0 »K 
(Mw/Mn) *U. 0 2t^'51M^fc o 
15 (2) _LiE (1) -ei&nfcl^lc-p^tHP L C^*ftc«fc *}jfca6 

ftfcU MMA#tttJ«kiyfn-BA#tt**^n3 0. 0K*%fe«kO f 
70. 0M%OfU^T-Wb. PnBA£ttJ|g7ny*<!:U *©ffliS 
KPMMA#|§i§rUtf:5$ : PMMA-P n B A-PMMA-C83ft5 h 

20 y „ *&m&<rc*ofc 0 

©MCPMMA^P $\ tf^cDPnB A-/D y ?— #0 

M0PMMA-/O y tom&m&teztizni 5. o«*%^ 70.0 

25 U zTv y t&M'&mzlsVZ 2^0PMMA*^D * ?»cot^T. ffi 
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(1 4. 4 0 0 x 1 5. 0) /1 5. 0 = 1 4, 4 0 0?*!)sM 
TO?iOPMMAyn y ^Olt^fl [Mn (A„.,)] <k<g^ 
tfWiOPMMAyo 7 [Mn (A m ,„)] Oik 

[Mn(A m „)/Mn(A m ,„)]»l 4,400/14,400 = 1. OOf 

(4) ±m-Qnztit: Miroy ^*f^i:o^tDSC-c 

1 0 9°C-e& 0, P nBA^n * ^©#5;M£$*SKI*- 4 4t!-C*£ 
ui^0/£ o iO^S^^ 2o®PMMA'/n^!«^(;ig 
!0 ttT?&*K Ji.oi2o®PMMA7'n-y^ic|3F|©PnBAyo-^li 

15 0T'*)^fc o 
«it«J 3 » 

(1) »jlCfc^t, IlflOTO(MMA)0M8. 75 
g (8 7. 5mmol) frggjg?- £ i&JC-fcOfi&BSRa* 4 BffyjdggH 
U ^2S@cd^»^ (ri-BA) ©*&1 0. 0 g (7 8mmo 1 ) 

20 «MU H3S@0#1^ (MMA) Ofi£2. 63g (26. 3m 

mo 1) «su ztisimtmmmi tmmom^n^x^ m# 

(MMA) ©Mt'ibtlfcPMMA^D y ^©f 

1, 000. mm^^m ^ntzm^w^wom^m^M^ 1 1 

4, 0 0 0~C&*K (Mw/Mn) jfr*l. 0 2Tfe^i^ 

25 &mtz 0 

(2) _t!3 (1) T1#bn^l^(:o^tHPLCMi:J;?3*J6 
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4 8. 8.K*%©*iJ^-cW-r§. PnBA^c|3F B 1/ny^iU ^aS 
^fcPMMA^*±£-U*:5$ : PMMA-PnBA-PMMAtg$tl5 

5 

(3) $^>(C. ±ieT^#£*lfc h U yp >y ^^S^^i^fe^T. — ^ 
©MOPMMAyp nfffflOPnBAyp * ^ *J <fc tft> •? -#© 
SM©PMMA:/n y ? ©KMfiJ^te^ti-Fft 3 8. 9flt%> 4 8.8 

iU 'J y ^M^icfelU 2o0PMMA*S^o 7^(10^1, <g 
t^sp^^fi®PMMAyp y ^©^5|2^ ?a [Mn(A„»)] M\ 
(5 1. 0 0 0 x 1 2. 3)/38. 9 = 1 6, 1 0 0t'**)xil^ 
¥WiOPMMAyo ^0j»¥WI [Mn (A„.»)] ifi^ 
WWiOPMMAyn y ?com¥-mft^m [Mn (A m ,n)] ©£k 

15 [Mn(A.„)/Mn(A.i,)] tt5 1, 0 0 0/1 6, 1 0 0 = 3. 1 7"C 

(4) £tz, ±IH-e^t>tl/c h ij yp y ^fi^&JCo^TD SCT' 
Ufcjgl^ 2ooPMMA7p»^0^X|£M!ttt, t,vT*lt> 

1 2 OtT*^ P n B A^p ■^0*'7Xfe#lg« - 4 5"C"e*« 
20 Z.tmmLtz 0 C©*S£j&n£ % 2o©PMMA7o<y^«B>i:ii 
fit?* (5 > fioi2o®PMMA7o «y ^iWOPnBAyn ? V it 

(5) ±IB^^ti^ h'J^a y ^*i^j:oi^ ^© 
25 M^tt^±!BU^^i*{r^oTS'JSLrti^5. TIHffl^ 1 ic^f «t*J 
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CJfcttfll 4 » 

(i) nmmiK&^T^ t%imBommfc<MMA)<Dm%2. so 

g (2 8. Ommol) £#K:*«Dtf£i#l8l* 1 ftllBKi&Jg 

U ^2#gcD#*^ (n-B A) 8. 0g(140mmol) 

«HU H3#g©^*{*(MMA)cD*^2. 0 g(2 0. Ommo 1 ) 

fa (MM A) OM^T"f4^tUt PMMA^n y ^©t¥^^i^l 4, 
8 0 0T\ ft^Wli^^n^S^^ojKsp^^S^l 2 2, 0 0 
0T% 5}?!^* (Mw/Mn) #1. 0 2 ^fi^^f/Co 
1U (2) _tlB ( 1 ) -C^^tlTtS^^^o^-CHP L C^t/TKcb «i6 

MMAipfe&cfcO'n-B A JiMft^-etl^'ti 2 1. 1 
7 9. 9K*%®tiJ£T-W-si-<5. P n B A£c£r H 1^P y ? t U ^£DM 
^iCPMMA^M&LfcsS : PMMA-P n B A - PMMA"e3i£*lS 
15 h V v ?&n&WT?&r>tz 0 

(3) ££c: s ±mx*nt>titz h u y t&m&mz&i^r^ 

©CSB© PMMA7n y ? % *F B 1©PnBA^n y ^ £ 9— #® 

WoPMMAT'n y ? ®nmni&te*:tl*:tll 2. 4M%. 7 9.9 
K*%feJ;0*8. 711%t"*^c: <t^iJ0^U7to Ufca<oT> I£ h U 

20 rn>y^dfcM^^(rfe{j-5 2o£DPMMA^^yD»y^(co^T^ ffiti 

PMMA7'o y ?<Dm¥-mftT& [Mn(A m a*)] te. 
(14,800x8. 7)/ 12. 4 = 10,4001?* *K 
iOPMMA^a y^0|[¥Wi[Mn(A ma x)] iffil^sp^? 
iOPMMA^p «y ^©ifc¥^#^»[Mn(A mi „)]®£h [MnCA^O 

25 /Mn(A.,,)] 1*1 4,8 0 0/1 0,4 0 0 = 1. 4 2t*-,fc 0 

(4) ±§B-Cif h U^n >y ^MCo^DS Ct 



-52- 



WO 02/26847 PCT/JPOl/08050 

1 1 7°C-e&<0^ PnB ? ^0#7XfiffiSli- 4 6°CT*&Z> 

C £#W3Lfco 2oOPMMA7'a^liS^i;W 
ttT^ 0. M2ocDPMMAyn * ? £43fg0P nBA^n «y ? I* 

(5) $ £>k^ ±!B-et#t>nfc h u v t&m&mz-o^x^ 
10 mmm 3 » 

(1) «{0J 1 K&t,M^ M^MJ&JWe** s ec-WJf^A 
©»^0. lOmmol 3mo l/'J-y h/VO->^n^t 
>8Si:*J^TO. 0 7 7ml) % 1 #g ©#il$(MM A) 
©S£4. 5 0 g (4 5. Ommo 1 ) id^M-T^ t&K ^rOSi^H^ 

15 £3. 5B#R8fc&®U H3#@cd#*#: (MMA) cD»^0. 5 0g 
(5. Ommo 1) i:^IU -fcftJH^ttSllfcfll 1 £P*$©l£fE&fir-3 
T> S&1#S©#*# (MMA) ©l#T?ll^fcPMMAyp^© 

^«^2 0 1, 0 0 0^ ft=?m&l6 (Mw/Mn) #U . 0 2 "C* 

(2) ±IS (1) -ei&nfcl^l^^THP L C##rK<fc *9*#> 

mt, MM Af ftfeitlf n - B Af&^^^tl 2 4 . 7Kg%fcJ;0 ; 
7 5. 3KS%©*iJ£-rt-r3. PnBA*+H^Dy^iU^0i 
25 igCPMMA^bfcS : PMMA-PnBA-PMMA"Ci§tl§ 
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(3) $£fc. ±mxm^ntz b v -fu y ?&m&mzio^x^ — # 

P MM Ay o y ^ ^riCPnBAyp y ^&cbO*& — 
MoP.MMAT'd y ^OSMfiJ^r \t^n^ti2 2. 5H*%. 7 5.2 
iffi% 2. 2 £ n £ WJHg U fc c Lfc^-?T. Sgh'J 

>y ?&M&fcK&if& 2oiDPMMA*4g7'D * ^ (:o^t> 
m^?i© P MM n 7 ^ om^i [Mn(Anu)] 
(45, 000x2. 2 )/ 22. 5 = 4400 T?* t) > 
OPMMA^D y ^©i^¥±£l55-?«[Mn(A m ax)] ifi^ifcTO^?* 
OPMMA^D^otW?! [Mn(A„„)] ©Jfc [Mn(A„ x ) 
/M.n(A»i.)] 14 4 5. 0 0 0/4, 4 0 0 = 1 0. 23X&itz 0 

(4) ±IHTi^e»nfc h »J 7"n y ^dtS^-#:^o^TD S Ct 
^lifUfc^M, 2o©PMMA:/n «y ^0^5XfeMSI^ t^tlfe 
1 1 6°CT'*)«9. P n BA7"d y ? Oft? Xijfc^M^te- 4 6°C-C&6 

ci^^jB^b^o do^n^, 2o®pmma7'd y ?itti,^zmm 

&X& ?K loi2o0PMMA7'o «/ ^ <t eM© P n B A 7u y$\i. 

mfr. to, ?y?^ %m*)mmmm, mm^mmwrn^^mm^ 

<0 Xh-?fz. a 
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m i] 





1 


imm 
i 


mmm 

2 


2 


tmm 

3 


imm 

4 


mm 

3 


MnCA.u) 1 ' 


5600 


12500 


4700 


14400 


16100 


10400 


4400 




112000 


114000 


112000 


109000 


114000 


122000 


201000 


Mn(A mi x)/Mn(A m i n ) 3> 


3. 41 


1. 02 


5. 91 


1. 00 


3. 17 


1. 42 


10. 23 


PMMA^a-y *£i%W^ 4) 
(M%) 


24.3 


25.7 


29.3 


30.0 


. 51.2 


21.1 


' 24.7 


MFRCg/lOmin) 


8.7 


1.5 


11.4 


0.7 


0.7 


7.1 


2.2 


attdis-A) 


28 


68 


34 


82 


94 


23 


28 


9 v 9 (MPa) 


0.40 


0. 20 


0. 33 


0. 17 


0. 01*1 


0. 82 


0. 37 


3l5M95R$f5i?£(MPa) 


12.0 


6.6 


7.5 


9.5 


18.4 


9.6 


10.8 




j 520 


500 


400 


190 


100 


550 


600 


EL(MPa)/E T (MPa) 6> 


0. 7/0. 5 


20/0. 6 


0. 8/0. 6 


12/0. 4 


54/37 


0. 3/0. 2 


0. 7/0. 5 



1) tW?i©/h^^PMMA7'D v t VWmZttW [Mn(A ml „)] 

cD/h^^PMMAO|4SjZifel^»[Mn(Ami n )]Oj:b [Mn (A,.0/Mn (A raln )] 

4) 7*n . y ? $km&&CO£M&lzttt & PMMAT'D.yy ©£ft^W 

5) 7*0 -y ?&n&&£fcltZftfrbteZfmfa®®)®. 

©FIC^niBMb^O^loclMyo ^(Pn B A)^tbtl> 

tfeTO ft y ^0^5p^j^-?*[Mn(A m ax)] £ 
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^^iO/hS^Ci^yn 7^0iTO?tCMn(A,u)] t 
(Dit [Mn (A max )/Mn(A ml „)] #2 JBUn?* »K Io«o2o 
(DM&W.7ay? (PMMA^d 7 ^) ©^WW7*n >y 

5 

(^mmmm^n t^ntm.noion tx^^m^(o^/\\^ <x its 

5 1 5S 0 M # ft © 7 s - * t?^ $ ti -5 «k 9 # m ft g#<Rrtt m ti £ d 

■7'n >y ^(Dm.^^m CMnCAmax) ] tm^m^=f mo A^^PM 

20 MA7'o?^©aW?l[Mn(A.i,)]iOJi [Mn(A, lx )/Mn 
(A ml „) ] ^2<kt) t>/h*< % #3&l?J30g#£j»fc LT^«K ^©M 

t, „ Jt«M 1 *>«fc O'itiSM 2 © ^ p >y * & » 5>tl A:fi£ 
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fllPMMAT'a^©^^! [Mn (A ma x)] 
©/h^;PMMAyo7^0|![W?i [Mn (A mi „) ] tOit 
[Mn(A,.»)/Mn(A„u)] ^2K±"Clife^^ 2o©PMMA:7" 

Jrb^^J 4 <btltc-?vv t&n&mz, 2~o(DP MM a y 
a ^®£rffitWW2 1. fgtKftiSflMl fe^tf 

10 3i|oI^S^*S^ llcTO^MO^^^PMMAyn y ^cd^TO 

OT« [Mn(A ma ,)]i|!!^Wi0/jN§/ < i:PMMA^a 7 

[Mn(Amm)] toit [Mn(A ma x)/Mn(A mi „)]^2 J; <0 

CHJIE^J 4 » 

(1) iiilCfc^T, ^lSBfC^^L/c^*^ (MM A) O* 

#B»cfl:&U;fclM# (n-BA) ©M14. Ogl^IU 
20 StCtt^bfc^fi^^MMA^bT^ U^BM ^ (MA) C|Ib-e 
8 g <b«£&ic^® 3 0°CT 2#£^«5*fr 

ftK:*KJft©MAte:£<M£tilJ\ MAO^Iil 0 0«T?*SC1 

25 (2) ±IB(l)®f ISSOMMAOMTf ?>tl/cPMMAyn7 

? ©aw^a^aa* 2 i. 8 o o-e. m&ifiKnznizn-&#£:ft(Dm. 
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